<IS>B#H#iW (j P ) 



(51) Int. CI. 7 
C22C 38/00 
C21D 9/46 
C22C 38/12 
38/38 



(a) (w&wmm&mmn 

#^2002-226943 

(P 2002-226943 A) 
(43)^^0 ¥fifel4^8^14B(2002.8. 14) 



301 



F I 

C22C 38/00 
C21D 9/46 
C22C 38/12 
38/38 



r-73-K (##) 
301 W 4K037 

T 



CD 

CO 



Q 
Q 



(21) 4$®2001 - 25280 (P 2001 - 25280) 

(22) ffiglB ¥j£l3ip2£ 1 8(2001.2. 1) 



(71)ffi^A 000001258 

ftJ*MWFriJ'P*Kit*Bja 1TB 1 #28 

mmmm mm. 

(74)«SA 100072051 



CD 



(54) [5tm<D&m im?Lmz&nr^mfci£M&mt>m}mtiL}i£zf*<z)mmjr& 



(57) Sift] 

IMik^m I155)*T, C : 0.02-0. 15%, Si: 
0.2 ~1. 5 % y Mn : 1.0—3.5 Mo : 0. 1 ~1.0 %. 
P : 0.03%£JTFi5J:tXS : 0.001 «KT^fb, S35 

^"if^f :J-f h^Sft3Jg2#£#«#5rcl0~40!fc^- 

ammniiv. vfrhm2ft<D¥mm& (a, ) *t8/z 

m OTT, d^2&tg©¥i$&& (d, ) K*rr-3tfcd, 
/d, * 0.7-1.3 ©ISEUr©H|-r-5. 



1 

C : 0.02~0. 15%* 

Si : 0.2 ~1.5 % % 

Mn : 1.0 ~3.5 

Mo : 0.1 ~1.0 %, 

Al : 0.01~0.1 

P : 0.03%£TF*5£tf 

S : 0.001 %&Cf 

10~40%-^tf^Mi^lC^»3> b5&->t)^24B©¥^S^ 
8 tim fiTFX, ^o^ffitC5¥*%mS©it*^ 
1.3 Sd, /d, ^ 0.7 
ftfzV, d, :3fe«©¥^^» 
d, :Sl2lB©TO|Sfrgl 

oftw&mz-r&z.iizftmfr^ uajLtfuz&tirzus 

x, $5,1; 

Cr : 0.3 %£UF» 

B : 0.0005~ 0.01 

Ca: 0.001 ~0.005 %43J;tf 

REM : 0. 001 ~0. 005 % 

© 5 -&*&sa,£ i 2 «£U:£^frr-5*aji£K 

C : 0.02~0. 15%, 
Si : 0.2 ~1.5 %» 
Mn : 1.0 ~3.5 %, 
Mo : 0.1 ~1.0 %, 
Al : 0.01~0. 1 %, 
P : 0.03%ETF*5<fctf 
S : 0.001 %£TF 

970 *C©&frX&|igjE®U ^KJEMiKT^l^rttC 
5~50*C/s©j$SX 750~700 'CSTl'&ft, OV>X 7 

5o~65o t©7x7-f Mawmiaffi«ic2~3o«>^as 

■«•*:©■£, 5~50*C/s©j&gX#231U 350~650 to 
[0 0 0 1] 
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its^ttits©^* mmmmis .t ^©sbs^sh;: w-r 

£fe©X. 3m0&£ifi 590 MPaj»~980 MPa »X. JJD 
[0 0 0 2] 

[«£*©&*!?] 

Xte, 7iM h^MSiHXtt, attbXSi, Mn, P£V> 

o fcB&S!7c^ ©iisim ic i -5 @$3£<fb, * 5 via? en 5 

[0 0 0 3] ^SBS56-l39654^^»CS2® 

Sfi^iiicTi, Nb^w^-a-x^^^b^s-seitic 
■s>v^x«^<©ji3gd^$nxv^. ^©toKfc. en 

*.«*#Pgng60-52528 ^&*fctt, <S^»*il5MXSI 

oXMttlCffitlfc^!^S^«SrjSjS-rs^*^3g$n 
XV>£. 4f^BS6l-l2008 ^4MBfctt, 

20 IHKSi, Mn, PCDflfi, Nb, BSr^Jp-r-SClirlCt^X, 

nxvi«>. 

[ooo4] ±e©«t3fc#ftx*iMEfls*H*iifcfc 

«fcoX, «&frlcei&iiUBiH«©»{*lft;«, *S@KjiJe> 

xaiaeft:. s^KttMtt, re©rsj±K:ov>x«#jtj&t 
SM*x#i£«^£ft£#rX:7 7>^ic-r>vvr«u «i 

30 A/i*gE«SftXfc<, *fcffi®$nxV>SlCbXt>, S 
*#tt&SISt--&at*t«+^^S*t}S:StlXV^ 

ofc. 

[0 0 0 5] 

[»«*<** b«t: 5 t-r«KS] £©wntt, ±fBon 

£*,icrafai&ia*Sji{bLx. &j£££x, ioitt, ft 
40 mmz%mnfc&&tf.ttmm&tii&mmwi : &* 

[0 0 0 6] ^©%^^*5ViX, APttttfc&S&Lfca 

©f*l±*0-5fc©X*S. 7ife, d©2fe9§IC*SVvt\ ^5 
50 »«ifcttt. Pl^tfc (KMIME/3l99ftftxiOO)«>70X 



( 3 ) 
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[0 0 0 7] Z<D&m-?\t. 3I3I?)3£3# 590 M 

Pai&~980 MPa «©!««£ B&£-f£>#, «tO^W»r 
ift9§-f-£><b> 3I3SD3£S# 590-880 MPa ©IHSte, §1 
35 0 3$ 3 1 * \z&tltzftZfil$J:ZfWZt7 y 
flteT&D. -*3I3I03S3^ 880 MPa£j@;t. 1050 M 
Pa*Sf©fS«te, #^#tttt^^«lttlIbT'b c fcOiS;Vi 
3l3BD3g3a*M#;**l-S*£-T&£. ^dfc, 
43 @gH#tefci;fc© £43 0 

• 3I3SD3£3(TS) : 590 -880 MPa ©*§£• 10 
TSXEl^ 20000 MPa • TSX A ^ 50000 MPa • % 

- 3I3ID3S$(TS) : 880 MPa iB*., 1050 MPa*iSt©»^ 
TSXEl^ 14000 MPa • %, TSX A ^ 30000 MPa • % 

tztdv. a : Kmfrn (%) 

[0 0 0 8] 

©BW£3§j£?-^<g^W3££ffi4a;fc£^ Mi$a-«B 

jEizmmr&t&iz. &rejBEM&#43«ktf*-©&©?&ai 
vTmm.mzmjE\zmmTz> z.t\z£ 

oT\ RfWbfcBW*WJtji^S*X^;:£C!)^S# 20 

(1) Mo*8ara-r-5Jli:»Ci;0> X^}-* h*fc&* 

(2) ffiMias*i^<-rs^t»c«ko, j*^*-* nst 

(3) MolCjDK.Tv Cr-^B^**|^W$-a--5£. 7i7 30 
-f K h^*t«JfHStl, 3£«£Sg248<L©¥ 
*3ttS£#t/h £ < & ;£ T-fc < , SI 2 ffi*t^-f ^--r h 

(4) CrtBtt. &MH*©fflg*5fm£te«3ii\ ft 

m\z%.m&s?,*- 7ft-f h^tr©m®*i!>7S:<-r«,^ 
-sfcje>, *ffi£^2ffi£©jpi^&s3i^/h$<^o. * 

(5) P43cfcCXS©#WMlC±IE^ltSC:i:(r«kD, # 

[0 0 0 9] Z.V>5m\Z. ±&<DtojL\ZilW? 

-Tfrfr^. £©f)!W©SB#lj£te:&©<h43 9T;& 

1. SIS»$TC : 0.02-0. 15%. Si: 0.2— 1.5 

Mn : 1.0 —3.5 %. Mo : 0. 1 —1.0 %. Al : 0.01 — 
0.1 %, P : 0.03%«TF43«fctfS : 0.001 %«T£^W 
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**tr^-f^"f h^Sft£fg2 4S£#:;|a#i|ST10~40% 
^trf«ffiil£l::& 0 . L^fcjg 2 8 urn £1. 

1.3 ^d, /d, S 0.7 
fcfc'U d, :±ffi©¥i§&&> 
d, :SfS2ffi©¥iSm& 

zzt&tewit-rz,. mn&iz&nitm 
[ooio] 2. ±12 1 c*>v>T. nwsttm 

T\ S?.ICCr:0.3 %£TF> B : 0.0005— 0.01 %. C 
a: 0.001 —0.005 %43J;tfREM : 0. 001 —0.005 %<Dv 

muz. 

[0 0 11] 3. SiS^^TC : 0.02-0. 15%. Si : 
0.2 —1.5 %. Mn : 1.0 -3.5 %. Mo : 0.1 —1.0 %. 
Al : 0.01-6. 1 %. P : 0.03%£jUF43«fctfS :0.001 % 

o -970 •cv&tt-z&mmmv. mm&jmT&i&u 

f*i\Z 5~S0X:/s(D&m.-C 750-700 < C3rC?&iflU OVi 
T? 750-650 *C©:?jc5K hffi#rmfi&*£JC 2 ~30?W 
SS-thfc©-£. 5~50'C/s©3SSTf?&SIbv 350-650 

[0012] £tf. zw^mzMfrmzmi-rz. £ 

£©?SWr43V>TlPI©ji£#i£;££±f2©3gB»;:PB5£ 

bfcsiAicoviTift^-r^. tain. .BUFicjjvriSimfK 

C : 0.02—0.15% 

era:. as©(^-hic*^»it^#u> z.<D&m~?mmi>fe 

3\m9&2&mZ>ftif>\Zte'pl3:< t"b0.02%*^£T 

o.i5%^je^st^tt*ts»»c^-r-5feje>, 

C«0.02~0. 15%©teH»CRB^bfe. 
[0 0 13] Si : 0.2 -1.5 % 
si«, H^{btg*^^<, Kt)tjt^±ac3fia[-#ac/l 

r — a£:&£?gtt<ftLT, r48^©C«{b 
*{Eii$-a--5^ < l: > il-&iai®©^fieictt^pIXJS:7C^T? 
S^C, »»!»t©)KgJ7cmi:UT 4 W©«f^blC 

rz.i£\,*t j t<?>mo%)miz3_v<. — 75 i.s%*j@^.s£ 

^©«i*«fiafillcjS-rs«:lTT?^: < , ^®tttt©^, 

{bj^5astt©s<b^t*©^j*^i;5©-e> si« 0.2- 

1.5 ^©ftfflltPgJfeLfc. 

[0 0 1 4] Mn : 1.0 —3.5 % 
Mntt. 3aS©r6]±l£^#f 5fc*l7t?&<, iAtH4*(S] 

*«f«-f ^-f Hm«Sfr^.©lC#^^fig^Tfe-5, b 
d^L^^e,, ^fl*« 1.0%lcSSfc^Vi.i:±|2©^*^ 



( 4 

5 

»<©•?» Mn« 1.0~3.5 %©*SfflK:Eg5£b;fc. 
[0 0 1 5] Mo : 0.1 ~1.0 % 

Mote, zomm\z$5\,*-cftizmm&7cm-z&z>o -r&fr 

l2ffiTO^t-f h<DMl£$:®B\Zl,. 2*>\ziH&tX; 

itii-rz>z\£-ztfizfi7 ; 7>i?is:<?)&m\zhm j 5-Tz>. ± 10 

ii<D%l%:&mMt<-frZ>\Zte. d>&<£<fe 0. l%©8yn]£ 

1.0 ^^Sx-St-^OD^mtetaftlt^ 
U tfL33Xh©±#^8tt©#fb&£©ji^§at 
£U-5©T. Mote 0.1-1.0 %iihfz. #tr»SL<tt 

0.1—0.5 %©|gHT&-5. 

[0 0 1 6] Al : 0.01~0.1 % 

<©T» AlttO. 01-0.1 %©$KBK:|g5£L£:. 20 
[0 0 17] P :0.03%£TF 

pis, z.(D%w-zn.m&fs.7tm-Q$>z>v>-T?. j t(D±mm 
£*i£©gi2&te, PM*<o.o3%*Sx.^t 

®#l;i&-5©T. P»S0.03%KTC«JfeI-rSfc©tlx 
[ 0 0 1 8 J S : 0. 001 XSTF 

s*k Pti^ ^©^-e«w*^^-t?*s. -rfc 30 

<. CI©fg9iTkt, 5I^OK3*Ji#$1*-SfcJi)»C, Mn 
&2>&izma-fz>mftlz3c>z><o-r?* SlciMJES 
-r*eit«#lCfi^T*S. Jbl2L.fc.fc 5 &#tt©#ft; 
HU SS*< 0.001% *je^.-5tffi^i:^:SCD-T?, Ste 

o. ooi %wf\zmmt z> t>©ttft. 
[0 0 19] sm, &mf8.frt5£tfmMtfLttiz-?\,\xm. 
misTztf, z.<D5m-z\z, *<omz%vxTv>7tm*m£. 

Cr : 0.3 

crwu 2mm&&nz>ittr>iz&mttifzv-etii<. n-y 

[0 0 2 0] B : 0.0005- 0.01 % 

Bit. ^-r^-r hSr^t-r^2ffl*m^$-&-5coic 
*ffl^7n^-c*o. £©&:&«^rS;M>.ooo5%£Ut-T? 50 
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5^®^ft»!«»Cfimd^US<^SOT, BttO.0005 

~o. 01 % (omm-v^z its h © t b ft. 

[0 02 1] Ca : 0. 001 -0. 005 % 

£ttWtf7 : 7>~?&<D&.m\zmmz%ti3--?Z>. LfrLfc 
0.00196 \zmcp;^£ J t<D%)mzZ.V 

<> o.oq5% ^m^tmktmmiz^-r^tdi-fx 
&<> momfrmmtis. ££iis&WT ! &&<&<5© 

T. Ca« 0.001~0.005 %©St?H , 'ei|-#$1t-.5 l fe©£ L- 
fc. 

[0 0 2 2] REM : 0.001 -0.005 % 
REM m±m7tm) *>» Ca^Hft. J8t{b«!>©*£;*£fW 

5*t, 0.001 % \zmtzf3i^t^r<D^imzS.V 

<, — 0.005% *mz.z>£.&>mi)mmzm-rz>rd\-rv 

REM « 0.001~0.005 %©3eBT^f£ii--3 *>©«>: 
[0 0 2 3] £*±, £©3£^©#®/fctf-*&j£«HlC^V> 

*-f:>-f hffi^t-rs^t^ss-e^-s. sg2 

ftS'M'TM' (— S6"?;ior>-tM ©$a 
K h«kD«C«7S:®2ffl<fcr-5^i:^ 7i? 

2ffl©^$*tio%icSlfc^v^. -t-ftte&&]s'<)\'im 

X/««Mt©#ft;£jg<. ffioTv C©%^7?«. ^2ffl 
©^ttl0~40%©jeiBtLfc. #£b<«, 20~30% 
©^ffl-C*S. *:*3. Cl©5E^lC*5ViT. ±«T*S7 
i5-f H©4)-*tt60~90%M*L<«70~80%fr-5© 

*«»*uvi. m2tttt>izi$»z>'<.-ij-'f h<D#m 

\*10%&L± tfS i L^. 
[0 0 2 4] S2ffl©^^S*8Mm UT£V 

©¥i%^&©^&^ 
1.3 ^d, /d, ^ 0.7 
fcifc'b. d, : £ffi©¥i$*»t&. 
d, :m2«©^iaa 

©<gfflirs^bfc©tt, £©$eB£*m-5£mii&©is» 

tt*^k-r«.. -r^fe^3Effl<!:^2«i:©^S^€r 
[0 0 2 5] fr\z. ^©^lc«f5Sjfi7Jteirov^xi» 



7 

-970 lC£Lfc©tt, ft±VffUbtfi 97013 t, 

v'ttjr^ssrSL^-r. £©,■&, 82o~97o wumm 

©gfg£*3u£gatjg;iD« £tt££2ti©»ffigg#t/.h3 
ft**, «tt)»*L,Vitfc±tfiaS« 880-930 "C 

[0 0 2 6] -PUT, ±f2©3*&flffiM;&7«. 1 
»C5~50tYs©3iarr'#i|I£P|&-r-5©tt, m.$Hz£r) 

/s&mz.z>£, >as©s*«sic«tr), 7i7-f«i 

-efc<> ^:h<h£±#£TSSg2ffi;WiM££*lJ8< 

[0 0 2 7] ±IS©?&«I*^jI:-r«,ia^^ 750- 

700'CtLfc©«, Z\<DU&& 700-C^fc^^ofc 30 

d, 750 t^st, 7i7-r h«©«fmy-x^e 

[0 0 2 8] JfcC, 750-650 "C©*gH»r 2 ~30fJ>RSJifiF 

a$-a--5©tt, ^©ia««effl*igig^7x7-f htoam 

— a © 2 tt&ft#qtfrttr. r 4"^© C*fls£t;f;-H»- 

U r-*a©2ffi^«t*t{!iii$n, ±ffi<!:^2ffit©te 

"W3-f h£±#£T-6 

[0029] ±&vrzMti)mm (717-f h««rua 

T©r-*a©2ffl#»fcl3!|g, $ &fc5~S0"C/s© 
SftTttlflU 350-650 *C©fiSTrJ-f ;HC#^U 
-£». ,fcV>5©te> ±IH©?&aJ^d<5 < C/sJc8lfef«£V^ 50 



> 4#W 2002-226943 

8 

#<t-rs$g2 4B##e>n-*\ -735o t c/s*a^§jts- t? 
-r^-f hsx^t-rssfi 2 p*«tt;*t«T 
mvm&w 350 < c*stT«, 7ff>t-n-^<4^ 

mmt^tiiz. -7j. #isoiaga< 6so < CieT«, a- 

V>#I6?m&« 550-400 < C©«6H-C*S„ 
[0 0 3 0] 

gum] mmmi 

fc. 352*. FDT«^ffMtt±ss. t, 
T&otitmmmmm. v, tt-to/Mjijfia. t, «^-© 
#3J#jtias, t, «g?&ia^ (7im httwfflia 
m.) , t, »a-?-©ias«T©j©@^fra, v.tt-e©^ 

<bT#^nfc^M«©ffijia, ««W4$tt*J:atfbj«M 

[0 0 3 1] &*3, §IS04*tt«. JEM*i7^(6j (C7&- 
J:0S®bfcSJ? :3.2 bib© JIS5 ^§IS^K>t* 

(T.S.). #Dt(El)Sr»I^U £fc|S«Sifc(Y. R.)*^i& 
fc. #^^5>^tt©IHSctt?tffiim»lcJ:r3fT 
ofc. AS£»fSE»«. B*»»I»S«« JFS-T1001-199 

&#VT7>7> :12.5%T?JT%&V^TS)«1^: (d„)S:BB 

tt&©^> *o^©A»j©$.^fij$y-rfii (A^ts: 

il/T. HA: 60° <D?\mrt>^$:tyMft\zmx 

(d) *iCtr«J;0^ffi^A (%) SSlWL 

fe. 

A= { (d-do)/d. } X 100 
££T% d :Sijn^B#©a 
d. :JT*>tfc#& 

[0 0 3 2] 7i7< h^«t^2ffl©^CD 

SSUgte. «7®a^T^jft^Lfe©-6, J1SG 0552JC 

&m&m$r-rz> z. t. \z j; 0 

[0 0 3 3] ^®SttlCOV»T«, SffiW. ©H»*t 
& (W) 0^M^a©#»CJ:-5m&iSa^/i: 
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2.0 g/ra* &L±-V$>Z>. [^!] 

[0 0 34] 
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A 


0. 04 


1. 2 




U. KflL 


a aaac 
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n on 
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0. 030 
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0. 05 


0. 96 


1 A 


n am 

U- V J o 
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a j a 
0. 40 


0. 032 


Cr : 0. 1, Ca:0.002 




C 


0. 05 


1.0 


1.0 


0.010 


0. 0008 


0.30 


0. 033 


B : 0. 001, REM : 0. O03 




D 


0.01 


1.0 


1.4 


0.010 


0. 0008 


0. 20 


0. 032 


Cr : 0. 5 




B 


0.08 


0.01 


2.0 


0.012 


0. 0007 


1.20 


0. 035 


Ca : 0. 002 


tf 


F 


0. 14 


2. 5 


1.5 


0.0U 


0. 0020 


0.40 


0.035 




f* 


G 


0. 15 


1.4 


0. 1 


0.050 


0. 0030 


0. 50 


0. 034 


REM: 0.01 1 


tr 


II 


a 20 


0.6 


0.5 


0.011 


0. 0008 


0.30 


0. 030 




ft 


1 


0. 08 


1.2 


1.5 


0. Oil 


0. 0020 




0. 033 


B : 0. 02. Ca : 0. O! 


tr 


J 


0. 08 


0.8 


2.0 


0.012 


0. 0007 


0. 50 


0. 032 
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[0 0 3 5] [^2] 



No. 


m 


FDT 


t , 


Vi 


T. 


t, 


T, 


V| 


CT 






(t) 


(s) 


(t/s) 


(t) 


(s) 


(t) 


ft A) 


tt) 


1 


A 


890 


0.5 


30 


720 


3 


700 


30 


460 


2 


M 


930 


1.0 


20 


700 


4 


670 


30 


550 


3 


* 


920 


0.5 


25 


730 


2 


710 


20 


520 


4 


tr 


800 


L0 


20 


710 


4 


680 


30 


500 


5 


M 


900 


0.5 


60 


720 


6 


670 


60 


460 


6 


* 


990 


0.5 


30 


700 


4 


670 


30 


530 


7 


B 


900 


0.5 


30 


700 


3 


680 


30 


500 


8 


0 


950 


1.0 


30 


780 


3 


760 


35 


470 


9 


tr 


920 


3.0 


30 


740 


5 


700 


25 


550 


10 


tr 


840 


0.5 


10 


680 


10 


620 


20 


570 


11 


tf 


900 


0.5 


20 


750 


_35_ 


650 


30 


600 


12 


c 


880 


0.5 


30 


720 


5 


690 


40 


400 


13 


D 


900 


0.5 


25 


720 


6 


680 


25 


550 


14 


E 


930 


0.5 


40 


750 


4 


720 


25 


600 


15 


P 


890 


1.0 


30 


720 


5 


690 


30 


450 


IS 


G 


950 


0.5 i 


45 


740 


4 


700 


40 


500 


17 


H 


870 


1.0 


20 


700 


7 


660 


20 


530 


18 


I 


840 j 


J.O 


10 


700 


3 


680 


35 j 


410 


19 


J 


9!0 


0.5 


40 


750 


15 


670 


30 


540 



[0 0 3 6] 
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as 8 




ditaa) 


d,/di 


91 2 43 


Y.S. 




El 

(%) 


y. b. 


T5 - El 


x 


TS • A 


nm 


* * 


1 


7.6 


70 


B + M 


80 


6.5 


a 86 


30 


443 


606 


35 


73 


21280 


106 


64448 


16 




2 


BL 8 


80 


B + M 


85 


7.4 
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